Regional modulation of [3H]forskolin binding in the rat brain by guanylyl-5'-imidodiphosphate and sodium fluoride: comparison with the distribution of guanine nucleotide binding sites.
Hormone-sensitive adenylate cyclase is believed to exist as a complex consisting of a catalytic subunit, guanine nucleotide binding regulatory unit and a hormone or neurotransmitter receptor. The diterpene compound, forskolin, is a potent stimulator of adenylate cyclase activity presumably interacting with a site directly on the catalytic subunit. Guanine nucleotides and sodium fluoride stimulate adenylate cyclase through a stimulatory guanine nucleotide binding regulatory subunit. In order to examine the role of the forskolin binding site in the rat brain, the distribution of [3H]forskolin binding sites has been compared with those of a radiolabeled guanine nucleotide analog. [3H]Forskolin densely labeled a few discrete brain regions including the caudate-putamen, nucleus accumbens, olfactory tubercle, globus pallidus and substantia nigra. Specific [3H]guanylyl-5'-imidodiphosphate ([3H]Gpp(NH)p) binding sites were found in high densities in not only these areas but also in the cerebral cortex, thalamus, hypothalamus and midbrain regions. In the hippocampal formation, guanine nucleotide binding sites were seen in the stratum oriens, stratum radiatum, stratum lacunosum molecular and the molecular layer of the dentate gyrus. On the other hand, forskolin labeled the hilus and the pyramidal cell layer of CA3 and CA4 with high density, a region where guanine nucleotide binding was relatively low. Sodium fluoride and Gpp(NH)p were found to enhance forskolin binding in regions in which [3H]Gpp(NH)p binding sites were present. These results indicate that most, but not all forskolin binding sites in the brain, are allosterically coupled with the stimulatory guanine nucleotide binding protein. Conversely, it has also been demonstrated that some forskolin binding sites in the hippocampus are probably not guanine nucleotide regulated.